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, within error of the midpoint of the rise in 65°N summer insolation. Although these data are compelling, questions remain (5) because neither record is a direct measure of sea level.
Our study focuses on a particular site in Barbados that has optimal features for looking for Termination II corals. The site is in the last interglacial terrace (also known as the First High Cliff or the Rendezvous Hill terrace) on the southwest side of the island [transect B in (6) ]. It also has the highest uplift rate on the island (0.44 m per thousand years), associated with the creation of the Clermont-Nose anticline (7) . Thus, it has the best potential for containing samples that grew during Termination II. A new excavation along the roadcut below the University of the West Indies campus allowed careful examination of the deposits within the last interglacial terrace (Fig. 1) . We collected samples from several distinct units (Fig. 1) occurring below and partially buried by the forereef deposits of the last interglacial reef, because these units would be most likely to include Termination II material. We also collected samples from two units that showed promise of including corals that grew just before and after the last interglacial. Samples were collected in the vicinity of sample UWI-2 (6), which has generated interest (8) because of its last interglacial age (129.1 Ϯ 0.8 ka) and low initial sea level (-25 Ϯ 5 m). Site OC (9), on the slope below the campus and 180 m west of the roadcut transect ( Fig. 1) , was targeted for corals that grew after the last interglacial because it does not appear buried by last interglacial forereef deposits.
We applied high-precision 230 Th and 231 Pa dating methods (10) (11) (12) to multiple samples from each of these units (Table 1) ; complete results are available as Web table 1 (13) . 231 Pa dating was applied in addition to 230 Th dating to improve our ability to identify samples with accurate ages that could be used to build a sea level record. Although no test guarantees accuracy, 231 Pa dating is an important check for the effects of diagenetic processes that can shift 230 Th ages and is the only other chronometer in this time range (500 ka) that has a precision close to that of 230 Th (12) . The parents and daughters of both chronometers are similar chemically: Th and Pa have similar chemical affinities and both have a uranium parent isotope.
We previously developed a method for screening out altered samples based on an observed correlation between initial ␦ Th ages accurate to within 2000 years of the true age (6, 14) . However, data from (12) Sample UWI-101, collected adjacent to sample UWI-2 (6), also meets all three criteria and confirms the age of the deposit as 129.1 Ϯ 0.5 ka. Surprisingly, samples immediately adjacent to these samples ( Fig. 1) give ages that correspond to marine oxygen-isotope event 6.5 (18) . The UWI-101 unit is distinct from the surrounding stage 6 material (19); however, the unit is not sufficiently exposed to determine whether it is in place. Thus, the initial sea level of 25 Ϯ 3 m below present sea level implied by UWI-101 and UWI-2 remains tentative.
Sample OC-1 also meets all three criteria, giving an age of 113.6 Ϯ 0.4 ka. The beachlike nature of the upper OC deposit (9) sug- Figure 2B summarizes the sea level record suggested by the new data. Most significantly, our record includes corals that document sea level directly during Termination II, suggesting that the majority (ϳ80%) of the Termination II sea level rise occurred before 135 ka. This is broadly consistent with early shifts in ␦
18 O recorded in the Bahamas (2) and Devils Hole (1) (Fig. 2C) and with early dates (134 ka) of last interglacial corals from Hawaii (21) , which call into question the timing of Termination II in the SPECMAP record (22) (Fig. 2C) . Our record also echoes some of the coral results from Papua New Guinea, which suggested a sea level rise peaking ϳ135 ka (23), followed by a sea level drop ϳ129 ka (24), followed in turn by a rapid rise to peak last-interglacial sea level. However, it does not confirm the drop to -90 m at 129 ka suggested in the Aladdin's Cave study (24) .
The discovery of corals that grew during substage 6e is the first well-documented measure of sea level from this period. Assuming that sample NU-1464 represents peak sea level, there may be correlative peaks in the benthic record of V19-30/V19-28 (25) and Vostok atmospheric ␦ 18 O (26 ) (Fig. 2D) records, but the amplitudes are quite different. Normalizing the coral and V19-30/V19-28 records to their glacial-interglacial ranges, the coral sea level at substage 6e is ϳ34% (44 out of 130 m) below the maximum sea level (ϩ6 m), and the V19-30/V19-28 ␦ 18 O peak is ϳ60% heavier than the substage 5e peak. This difference implies a significant temperature component to the benthic ␦ 18 O curve, due to colder temperatures in the deep sea, as has been suggested for the last glacial cycle (27, 28) . The substage 6e data generalize the phenomenon to the previous glacial cycle. The Vostok atmospheric ␦ 18 O record, conversely, is only 13% heavier than the peak substage 5e value. Shackleton (25) used this record to convert the benthic ␦ 18 O record to sea level change and came up with a sea level close to interglacial levels at this time. The coral record agrees most closely with the Lea et al. (29) (30) . However, it is still plausible that insolation forcing played a role in the timing of Termination II. As deglaciations must begin while Earth is in a glacial state, it is useful to look at factors that could trigger deglaciation during a glacial maximum. These include (i) sea ice cutting off a moisture source for the ice sheets (31); (ii) isostatic depression of continental crust (32) ; and (iii) high Southern Hemisphere summer insolation (2) through effects on the atmospheric CO 2 concentration (33, 34) . If ice sheets remained large during much of stage 6, the isostatic depression of the crust could have lowered the elevation of the ice sheets enough for a significant proportion of the ice sheets to have been below the equilibrium line by 145 ka, causing collapse and melting. Combined with the moisture-starving effects of extensive sea ice and the warming effects of rising CO 2 concentrations, isostatic effects could explain the early deglaciation. Further, Johnson (35) found a minimum in the gradient between high-and low-latitude insolation in the Northern Hemisphere at 140 ka, which would also decrease the moisture source for the ice sheets. Such a scenario would agree with models suggesting that isostatic adjustments associated with large ice sheets are a significant factor in creating the 100,000-year cycle (32) , which is largely defined by glacial terminations.
Because there is no single clear driving mechanism for an early sea level rise during Termination II, it poses a challenge to the Milankovitch theory. The timing and cause of Termination II are particularly important because it is so closely linked to the 100,000-year cycle, of which the driving mechanism remains unclear and widely debated (36) . With the timing of only two glacial terminations known precisely enough to test Milankovitch theory predictions, it is difficult to identify which termination is the anomaly. Corals and speleothem data from earlier terminations may help resolve the problem. We have investigated the phase relations in the iron-rich portion of the iron-silicon (Fe-Si) alloys at high pressures and temperatures. Our study indicates that Si alloyed with Fe can stabilize the body-centered cubic (bcc) phase up to at least 84 gigapascals (compared to ϳ10 gigapascals for pure Fe) and 2400 kelvin. Earth's inner core may be composed of hexagonal close-packed (hcp) Fe with up to 4 weight percent Si, but it is also conceivable that the inner core could be a mixture of a Si-rich bcc phase and a Si-poor hcp phase.
Iron-Silicon
Iron is the most abundant element in Earth's core. However, the density of the outer core is about 10% lower than the density of Fe at the pressure and temperature conditions of the outer core, indicating the presence of a low atomic weight component (such as H, C, O, Si, or S) in the core (1) . There is also evidence that the inner core may be less dense than pure Fe, and the proportion of light elements in the inner core may be as much as 3 weight % (2-4 ). The cosmochemical abundance of silicon and measured thermoelastic properties of non-silicon alloys indicate that silicon may be an important alloying element in the outer core (5, 6 ), but it was excluded as the primary alloying element in the outer core on the basis of the equation of state (EOS) of the intermediate compound 1 Department of the Geophysical Sciences, 2 James Franck Institute, 3 Consortium for Advanced Radiation Sources, University of Chicago, Chicago, IL 60637, USA.
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